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Abstract—The aim of this paper is to design a prototype that
integrates a big data framework with a mobile application on
an iOS platform to support smart tourism; a case study in
Lampang Province, Thailand. The research approach used
Software Development Life Cycle (SDLC) methodologies to
analyze, design, implement and test user satisfaction of the
system. The results found that the design of the big data model
used Apache Hadoop to co-ordinate with Apache Spark as the
big data processing framework. The mobile application system
was designed and developed on an iOS platform that works
with user interaction and receives various information from
the data base that stores information about tourism such as
tourist attractions, accommaodation, spa products, health, food,
tourism routes, and emergency contacts. etc. The mobile
application system was used and evaluated for effectiveness
and satisfaction of 400 users with an in-depth interview of 10
users. The results found that the overall mobile application
evaluation in six categories found the highest score was the
benefit of the mobile application system (x=4.46, S.D. =0.67),
second the mobile application system design (X=4.43, S.D.

=0.66), third the mobile application content design (X=4.32, S.D.

=0.65) and finally the mobile application system ease of use (X
=4.32, S.D. =0.68), respectively. Moreover, the qualitative
results found that users were satisfied with the design,
functionality, content, and the system overall.

Index Terms—Big data, education, mobile application,
tourism.

I. INTRODUCTION

With the advancement of technology and innovations in
Information Communication Technology (ICT) especially
technology of mobile applications have colossal impact on
business, education, industry and the public and private
sectors [1]. Since the advent of internet technology on
smartphones becoming a signification mechanism in the
tourism information process and transaction via a digital
platform [2], [3]. The tourist or customer conducts online
transactions that related through travel including searching
for information and trip planning, reservations for
accommodation and restaurants and providing feedback
through online surveys [1], [3]. The travel information
process and transaction on digital platforms led to generate
multiple types of data which are continuously growing within
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social media sites (such as Facebook, Twitter, Line, etc.) and
from mobile application services that allow users to upload
digital photos, videos and posts which can create big data [4].

In such a big data era, big data is defined as “a new
generation of technologies and architectures, designed to
economically extract value from very large volumes of a wide
variety of data, by enabling the high wvelocity capture,
discover and/or analysis” [5]. Big data is characterized by the
3Vs model including Volume (bigger than traditional data
set), Velocity (rapid speed of process and available) and
Variety (different formats of data) [3], [6], [7]. Big data
analytics is involved with the activities of specification,
capture, storage, access and analysis of dataset to make
content supported decisions [3], [8]. Big data is considered to
be a highly potential tool to transform tourism to become
“smart tourism”. A smart tourism destination is created by a
smart experience from the travel experience mediated by
technologies and enhance through personalization and real
time monitoring [9], [10]. Big data in the context of smart
tourism can generate customer-based knowledge to support
decision marking and improve the performance of the
tourism business.

Moreover, it helps hotels and accommodation to better
understand the target customers, optimize their process and
drive business performance using business insight [1], [11].
Also, big data has attracted attention increasingly in tourism
business such as tourism destination planning, hospitality
management [11], customer relationship management [12],
and destination marketing [13]. Consequently, a large
amount of data has been created on tourist needs and
behavior about tourism destination [3] such as web search
data stored in web server log files [4], tourism mobile
applications are used for planning travel and social media
usage for sharing information. Tourism mobile applications
become important because they generate data and provide
information in various formats, according to the technical
features of the mobile device that is designed to support
information to the user and being dedicate to daily and
tourism business activity [14].

Thailand is a world class destination, UNWTO
[15]-United Nations World Tourism Organization ranked
Thailand 9™ in the world, having 32.6 million International
tourists in 2017 with a revenue of 1.65 trillion Baht that
raked number three in the world. Currently, Thailand has a
policy to develop the country with innovation under the
policy of Thailand 4.0 and use new technology in the public
and private sectors and especially in the tourism industry
[15], [16]. With the advance of Internet technology leading to
users using mobile applications and social media to support
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their travel in Thailand. Thus, information from mobile
applications is becoming a significant factor to influence
decision making when booking accommodation, selecting an
airline, sharing tourist comments, build their community and
finally sending feedback to the tourism business [16]. This
has become a very important issue that requires new
technology and architecture of big data that is integrated to a
mobile application to support tourism activities to be more
effective and efficient.

However, big data analysis technology and architecture is
a low cost, fast acquisition, processing with analysis
technology from a variety of large data with extraction [17].
Google, Map Reduce and Apache Hadoop have been widely
used in the field of big data processing [17]. The data
processing engine, big data analysis of tourism business
needed to improve the traditional general system to reduce
costs and improve efficiency. The use of a specialized system
architecture has become a trend [3], [17].

The aim of this paper is to develop a prototype that
integrates between a big data framework and a mobile
application on iOS platform to support a smart tourism case
study in Lampang province in Thailand. This study applied
the System Develop Life Cycle (SDLC) methodology for
analysis, design, implement and tested user’s satisfaction of
the mobile application on iOS platform to support a smart
tourism system.

Il. REVIEW LITERATURES

In this section there is a review of the literature that is
related to the work involving the concept of big data and
mobile applications to support tourism.
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Fig. 1. Big data in tourism framework [18].

A. Big Data in Tourism

“Big data” has becoming a buzzword and very popular in
the last decade. However, there does not exist an official
definition of big data yet, different research has different
definitions such as [18] “it refers to large data sets, large
information sets requiring complex computational platforms
in order to be analyzed” [19], “the proliferation of data, both
structure and of computer processing power, data storage
capacity, the use of computer to mediate transaction and
social interactions, and the density of sensors, all at a
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decreasing cost” [20].

Even in early stage of big data in tourism, the rich data
related to tourism was generated from three primary sources:
users, devices and operation (in Fig. 1) [18], [20].

Frist, users generated data via social media which offered a
capacious platform to spread User-Generation Content (UGC)
in terms of online textual data, photos, videos, etc. [18], [21].
Second, big data in smart tourism was generated from sensor
devices such as the Internet of Things (1oT), Global Position
System (GPS) provides spatial-temporal location, mobile
application data, Bluetooth data, etc. [18], [22]. Third, big
data in smart tourism was generated from tourism operations
(transaction activities or events in the tourism market) such
as web searching, webpage visiting data, online booking and
purchasing, etc. [18]. Based on the big data from these three
main sources, tourist behavior and tourism market
information has improved the effectiveness and efficiency of
the tourism industry.

The prototype of smart tourism big data analysis is
currently using the system architecture technology of Hadoop,
Samza and Spark [17] that is summarized in Table I.

TABLE I: BIG DATA SYSTEM ARCHITECTURE [17]

System Calculation Describe Developers
model
Batch The first open source
Hadoop . implement of Map Reduce ~ Apache
processing ;
paradigm
Flow A
Spark calculation Apache_dlstrlbuted flow of TApache
computing
samza Batch Support data memory and UC Berkeley
processing the latest analysis system AMP Lab

The big data system architecture shown in Fig. 1 consists
of:

1) Hadoop: many companies using Hadoop to build their
own distribution such as Facebook, Yahoo, Amazon and
domestics Baidu, Alibaba and many Internet companies
[17], [23]. Hadoop uses Map Reduce distributed
computing framework according to GFS developed
HDFS distributed file system [17].

2) Spark: supports the analysis system for memory data
and recovery capabilities and is based on Hadoop with a
number of architectural improvements. However,
Hadoop uses hard disks to store data, and Spark uses
memory to store data which can provide more than 100
times the speed of operation [24].

3) Samza: is a distributed stream processing framework in
real time. Samza streams data processing, each Kafka
cluster is connected to a cluster of Yarn and processes
Samza jobs by processing real time steaming data such
as log-service, real time services and data tracking
applications [17], [25].

Hadoop, Spark and Samza are the most popular
architecture design systems for big data analysis. Hadoop is
suited for analysis off-line and complex big data processing;
Spark is often used for off-line rapid big data processing and
Samza is suited for analysis of large amounts of streaming
data processing [17]. Thus, the study found that the structure
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of smart tourism data analysis system is more common in the
areas of analysis.

B. Mobile Application Support Tourism

Mobile applications are consider as “software that
provides information in various formats, according to the
technical feature of the maobile devices for which they are
designed and who can provide information and specific
support to their users, being dedicated to daily and business
activities” [14], [26]. Mobile applications in tourism have
received scholar attention from both academic and practical
perspectives [27]. The research of mobile application areas
include approaches and methods to design and implement
mobile travel systems and services [27], [28], user adoption
studies [27]-[29], and business model formulation [30].

The mobile application implication on tourism provides
potentially four types of functionality: navigation services,
content-based services, social and communication services
and commercial services [27]. The navigation services on
mobile applications is routing a user from their current
location to a preferred point of interest (POI) by displaying a
map of the surrounding area [27], [31]. Content-based
services refer to providing the traveler with personalization
features that adapt the visualized content of the user,
bookmarking which allows the user to add locations to an
itinerary in order to better plan, manage, and share their
leisure experience [32], [33]. Social and communication
service supports connections between tourist and tourism
business organizations such as accommodation, and other
stakeholders involved in service provision and providing
information of tourism experiences through websites and
social media [34], [35]. Finally, commercial services support
mobile purchases and reservations of tourism products and
services [36]. The functional properties of mobile application
guides follow the user experience of travel.

The research methodology using a System Development
Life Cycle (SDLC) concept which includes the following:

SYSTEM DESIGN AND DEVELOPMENT

A. Big Data System Framework Design

The big data system integrated with a mobile application
was designed (see Fig. 2)

Spark

Mobile Networks

Fig. 2. Big data system framework design.

Fig. 2 shows the proposed approach which provides a
model that integrates between a big data framework and a
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mobile application. In this section, the two main parts which
are Big Data Frameworks and mobile applications will be
discussed. Firstly, using Apache Hadoop as a big data
processing framework. Apache Hadoop is an open-source
software that was created to be a distributed processing
framework for large data. One of the highlights of Hadoop is
that it is designed to be used on computers that do not need
high performance. Moreover, it is possible to expand the
system or increase the number of devices easily in the future
and it also has an automatic backup system, which makes it
very popular for dealing with big data. Additionally, there is
a tool for big data that is Apache Spark, it is a tool for making
data processing created on Hadoop. It has the same
functionality as Map Reduce, which features a processing
speed, which is 10-100 times faster than Hadoop's
MapReduce that allows to easily write a query.

In Apache Spark, there are libraries that are available for
data processing, as follows:

1) Spark SQL is used to convert a dataset to a data frame
format, allowing SQL commands to process data.

2) Spark Streaming is used for Real-Time processing.

3) MLIib is used for machine learning processing.

4) GraphX is used for Graph processing.

Apache Spark can run tasks on Hadoop, Standalone and
On Cloud with various supported languages such as Scala,
Java, Python, and R.

Apache Spark became popular and is applied in many
businesses such as:

1) It provides stream processing, such as many video log
files or social media feeds

2) It is used to analyze data by using machine learning
(MLib).

3) Itis interactive analytics for an interactive web.

4) It is used in Data Integration (via Spark SQL and

Streaming).

Secondly, we propose an iOS mobile application which is
an application developed for mobile devices, such as mobile
phones and tablets. The program will help to meet the needs
of users and support allowing users to use the phone more
easily. Our application supports a very popular OS which is
ioS.

- Place name

- Favorite

- Location

Goosle map

0

- Place location

Wellness tourism

- Place name

- Detail

- Place name
- Result of saving favorite - Place location

- Result of searching place localtion - Place picture

Admin

- Place name and detail

Fig. 3. Context system analysis.

B. Mobile Application System on iOS Platform Analysis
The context diagram analysis of the mobile application
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system was shown in Fig. 3.
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Fig. 4. Data flow diagram of the systems.
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Fig. 5. Entity Relationship Diagram (ERD) of the systems.

Fig. 4 shows the DFD of the process of input data and
output data flowing in our system. It shows how data is
received from the initial phase and where it could be stored.
The information stored in the database can then be viewed
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by the admin and users. Meanwhile the admin also has
authority to manage all data by adding, editing/updating
text, images and video. The information stored in the
database cannot be changed by normal users.

The Entity Relationship Diagram (ERD) was designed as
shown in Fig. 4. Some tables have relationships in each other,
their relationships can be one-to-one or one-to-many, and
many-many. For example, we set the attraction table’s ‘way’
id as a foreigner key which is the ‘way’s’ primary key-
attraction. In this way, these two tables are related to each
other, we can use the ‘way’ id to find all attractions. In our
database, we create many foreigner keys in the tables to
connect them to each other if the data is related.

C. Mobile Application Design and Development

The proposed system is an iOS mobile application that
allows users to access different data from our data base. It
consists of a mobile application and web server. The mobile
application also can be installed on a mobile phone as a
front-end of our system. It works with user interaction and
can also receive various information from mobile devices.

The design of the iOS development describes the best
practices involved with creating a successful application for
the platform, placing particularly strong emphasis on
captivating users by appealing to their storied connections
with different places and incorporating interaction standards
from the operating system itself (Fig. 6).
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Fig. 6. The screen design.

Beyond this simplicity and ease of use, applications should
evolve with the iOS operating system, incorporating new
user interface elements and presenting the correct type of
information such as maps and other interface elements after
users perform certain interaction requests (Fig. 7).

The application includes simple layouts, such as a grid
table for displaying search results and an interactive interface
for presenting details for a specific result. In addition, it
includes an action bar with a list menu for selecting content
screens, supporting users’ knowledge of this user interface
element from iOS.

Simple layouts lead to make each area of a screen’s user
interface easy to understand, allowing a particular screen in
an application to seem user-friendly when viewed from a
high-level perspective. The list of emergency telephone
numbers which can be used easily when the tourist needs. It
is very necessary for tourists in any cases (Fig. 8).

In designing the Navigator, the application is simplicity
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and accessibility. Indeed, iOS developers create applications
which should remain as simple as possible so that users can
still interact with the software while distracted or in an
unfamiliar environment (Fig. 9).
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Fig. 9. Navigator.

While this application does not contain that many screens,
there is some complexity in how users can navigate among
them. Fig. 10 below shows the navigation hierarchy among
the application’s different screens. Users can access any
other content screen by using the action bar, or they can
return to the screen by selecting the “Search” button in the
bottom-left corner of the screen. The path information screen
presents a series of four paths, with place further details. This
screen appears after users select the “Route” button next to a
search result on the “Search Results” screen. The details that

718

appear on this screen refer to the path. The photographs
screen displays both detail and a gallery where users can view
each of the images associated with a particular item, allowing
them to appreciate the geographic and visual contexts of the
location. Users can navigate to this screen from another
content screen by selecting the name of that content screen,
then by choosing the image. The images that appear on the
screen can be chosen to view. In this example, users can view
more information about food, spa’s, and restaurants (Fig.
10).
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Fig. 10. Travel tourism routing.

After developing an integration of big data framework
and a mobile application on iOS platform to support smart
tourism at Lampang province in Thailand, it has been
brought up on the Apple Store (Fig. 11), named “Wellness
Tourism”. The mobile application is becoming popular and
has a very good rating score of 4.6.

9:41
< Searct:
% {S}& WellnessTourism

Ra .

4.6 %k ok ok

Fig. 12. Quantitative data was collected from questionnaire in the tourist
attraction in Lampang Province, Thailand.

Finally, the mobile application has been used by users. We
set up a seminar for transfer technology and training users
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especially government officers and stakeholders related to
the Lampang Province tourism industry. The mobile
application system has been evaluated by 400 users.

IV. SYSTEM EVALUATION

A. System Evaluation Method

An integration of a big data framework and a mobile
application on iOS platform to support a smart tourism
system has been evaluated by users. This stage was conducted
using a quantitative method. The population was 439,483
tourists in the research areas [37]. The sample size was 400
respondents based on Taro Yamane [38] with a confidence
level of 95% (« = 0.05). The questionnaires were tried out
and the Conbach Alpha coefficient was 0.935. The
questionnaire comprised of 30 questions, of which 5 related
to the demographic of the sample and the mobile application
system evaluation with those using the Likert 5 scale ranging
from 5=strongly agree, 4=agree, 3=moderate, 2=disagree,
1=strongly disagree. Data was analyzed using Microsoft
Excel and SPSS software.

The qualitative data was collected from 10 users by an
in-depth interview to evaluate the mobile application system
performance and effectiveness. The qualitative data was
analyzed by a content analysis method.

Fig. 13. Qualitative ata was collected from in-depth interview user.

TABLE Il: DEMOGRAPHIC OF THE RESPONDENT

Variable Frequency Percent
Gender
Male 125 31.25
Female 275 68.75
Age
>20 year 160 40.00
20-35 year 130 32.50
36-60 year 90 22.50
< 60 years 20 5.00
Education level
Under graduate 175 43.75
Bachelor’s degree 80 20.00
Master’s degree 115 28.75
Ph.D. 30 7.50
Occupation
Student 225 56.25
Government officer 75 18.75
Business owner 20 5.00
Agriculture 0 0.00
Private sector employee 75 18.75
Other 5 1.25
Income/month
>10,000 bath 145 36.25
10,001-20,000 bath 85 21.25
20,001-30,000 bath 100 25.00
30,001-40,000 bath 20 5.00
40,001-50,000 bath 25 6.25
<50,000 bath 25 6.25
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B. Demographic of the Respondent

The result of the system evaluation show in Table Il and
Table I11.

The demographics of the respondents, found that most of
them were female (68%), aged less than 20 years (40%), with
an educational level of an undergraduate (43%), occupation
of a student (56.25%) and an income of less than 10,000 Baht
a month respectively.

C. The Mobile Application System Evaluation

The results of the mobile application system evaluation in
six categories are shown in Table IlI.

TABLE Ill: THE MOBILE APPLICATION SYSTEM EVALUATION

Variable X S.D.
1. Benefit of the mobile application system 446  0.67
1.1 The mobile application system is important 444  0.65
for tourist to search information to support
their travel planning.
1.2 The mobile application system is convenient ~ 4.50  0.65
to provide information to tourists.
1.3 The mobile application system is a tool that 443 0.72
assistances promote tourism.
2. Mobile application system design 443  0.66
2.1 The colors used in the application are 435 0.64
beautiful and feel comfortable.
2.2 The size of the font in the application isclear, 431  0.64
easy to read.
2.3 The buttons in the application are properly 420 0.72
placed, easy to use.
2.4 Images used in the application are clear and 4.50 0.63
beautiful.
3. Content providing by the mobile application 4.32 0.65
system
3.1 The content in the mobile application system  4.25 0.68
clear, easy to understand.
3.2 The content in the application has the 4.29 0.68
appropriate amount of data.
3.3 Local wisdom food information is useful to 4.33 0.65
users
3.4 Tourist attraction information is useful to 4.43 0.63
users.
3.5 Emergency call information is useful to 4.39 0.64
users.
3.6 Content meets the needs of users. 420 0.68
3.7 The content and images are consistent. 438 0.60
3.8 Divide the topics in the mobile application 4.29 0.64
system into corresponding categories and can
be understood as needed.
4. The mobile application system easy to use 432 0.68
4.1 The mobile application system is easy touse, ~ 4.48  0.63
not complicated.
4.2 The mobile application is quick to process. 415 071
4.3 The links within the mobile application 426 0.72
system are accurate.
4.4 Route navigation function is useful for users. 439 0.66
5. The functionality of the mobile application 422 085
system.
5.1 The mobile application system can be 429 093
installed and used easily.
5.2 The mobile application system is stable. 415 0.76
6. Overall mobile application system satisfaction 434  0.69
and system effectiveness
6.1 Overall mobile application system shouldbe ~ 4.25  0.70
recommended
6.2 Overall mobile application system is useful 433 0.74
and benefit to user
6.3 Overall mobile application system is 439 0.72
effectiveness
6.4 Overall satisfaction 438 0.60

The result of the system evaluation of an integration of
big a data framework and mobile application on an iOS
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platform to support smart tourism in case study at Lampang

province in Thailand found six categories as follows.

1) The benefit of the mobile application system is a
high-level score (X =4.46, S.D. =0.67). The highest level
in this category found that the mobile application system
is convenient to provide information to tourists (X =4.50,
S.D. =0.65), second the mobile application system is
important for tourist to search information to support
their travel planning (X =4.44, S.D. =0.65), and third the
mobile application system is a tool that assistances
tourism promotion (X =4.43, S.D. =0.72), respectively.

2) The mobile application system design is a high-level
score (X =4.43, S.D. =0.66). The highest level in this
categories found that images used in the application are
clear and beautiful (X =4.50, S.D. =0.63), second, the
colors used in the application are beautiful and feel
comfortable (X =4.35, S.D. =0.64), third, the size of the

font in the application is clear, easy to read (X =4.31, S.D.

=0.64), respectively.

3) The mobile application content design is a high-level
score (X =4.32, S.D. =0.65). The highest level in this
category found that the tourist attraction information is
useful to users (X =4.43, S.D. =0.63), second, emergency
call information is useful to users (X =4.39, S.D. =0.65),
third, the content and images are consistent (X =4.38,
S.D. =0.60), respectively.

4) The mobile application system easy to use is a high-level
score (X =4.32, S.D. =0.68). The highest level in this
category found that the mobile application system is easy
to use, not complicated (X =4.48, S.D. =0.63), second,
the route navigation function is useful for users (X =4.39,
S.D. =0.66), third, the links within the mobile
application system are accurate (X =4.26, S.D. =0.72),
respectively.

5) The mobile application system functionality is a
high-level score (X =4.22, S.D. =0.85). The highest level
in this categories found that the mobile application
system can be installed and used easily (X =4.29, S.D.
=0.93) and the mobile application system is stable (X
=4.15, S.D. =0.76), respectively

6) Overall mobile application system satisfaction and
system effectiveness is a high-level score (X =4.34, S.D.
=0.69). The highest level in this category found that the
overall mobile application system is effective (X =4.39,

S.D. =0.72), second, is overall satisfaction (X =4.38, S.D.

=0.60), third, overall the mobile application system is
useful and of benefit to the user (X =4.33, S.D. =0.74),
respectively.

The overall mobile application system evaluation in six
categories found the highest score is the benefit of the mobile
application system (X =4.46, S.D. =0.67), second, the mobile
application system design (X =4.43, S.D. =0.66), third, the
mobile application content design (X =4.32, S.D. =0.65) and
finally 4) the mobile application system is easy to use (X
=4.32, S.D. =0.68), respectively.

D. Qualitative Result from the In-Depth Interview

There were four main questions about the performance
and system effectiveness, the results found that:

First, the user gets benefit from the mobile application
system helping them to search reliability and trust the
content and information about tourism attractions,
accommodation, hotels, restaurants, spa’s, and souvenir
shops and was convenient to use.

“Normally we find information from Google and
Pantip.com, sometimes we get the wrong information for
example a review of a hotel in Lampang province which we
decide to book, but when we arrival at the hotel, we are very
disappointed because the hotel is not the same as in the
review”,

“This mobile application helped us to find reliable
information and trust, therefore it can create a good
experience of travel for use”.

Second, the user is satisfied with the mobile application
systems design because it easy to use with beautiful graphic
design.

“I really like the ‘tourism routing’ because | cannot find
it in Google Maps. Some of areas are very interesting to
travel to, such as route no 4, that promotes rock climbing
activities. This is very new and very useful information. | can
travel following the tourism route easily.

“I like the cartoon design of the map in the tourism route,
I think is very cute”

“This system is suited for the elderly who are not familiar
to use a smartphone, so they can use it easily”

The third user is satisfied with the functionality of the
mobile application system, such as the emergency call that
can alert the police and hospital in case of accident to support
the safety tourism.

“I like the emergency call because I'm old and like to go
to Jea-Son hot spring sometimes, it can be dangerous so this
system can help me”

Finally, the overall satisfaction of users found that users
have a high level of satisfaction for this mobile application
and will recommend this application to others.

“This application is very useful and helpful especially
senior tourist that travel alone because it was design to
support tourism safety which | cannot find in any other
applications”

“I will recommend this to my friends to download and use
to assist their travel to Lampang province”

V. CONCUSSION AND FUTURE PERSPECTIVE

Big data and smart tourism is revolutionizing the way of
the travel industry. The research study of using big data in
smart tourism is still developing [4], [10], [18]. The benefit
of using big data integrated with the smart tourism context
can generate ‘value experience’ for the customer and
improve the tourism business performance [4], [9], [10], [18],
[26]. Therefore, this research studied the design of a
prototype that integrates a big data framework and a mobile
application on am iOS platform to support smart tourism in
Lampang province, Thailand. The results found that the
design of big data model using Apache Hadoop to
co-ordinate with Apache Spark as the big data processing
framework. The smart tourism system designed by using a
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mobile application as the user interface, data processing by
using Hadoop on a web server and processing data in the
database by using Spark. The development of the system
focused on a mobile application system because it is very
important feature of the smart tourism system. The mobile
application was analyzed from the user’s requirements
including context diagrams, DFD and ER diagrams. The
screen design is covered on the main menu, information
about tourist attractions, accommodation, spa products,
health food, wellness tourism routes, and emergency contact,
etc. The system was developed on an iOS platform and
uploaded to the Apple Store, which becoming popular with
rating of score of 4.6. Finally, the user evaluated the
effectiveness and satisfaction by 400 questionnaires and an
in-depth interview with 10 people. The results of the
quantitative data found that the overall mobile application
system evaluation in six categories found the highest score of
the mobile application system (x=4.46, S.D. =0.67), second
the mobile application system design (x=4.43, S.D. =0.66),
third the mobile application content design (X=4.32, S.D.
=0.65) and finally fourth the mobile application system is
easy to use (X=4.32, S.D. =0.68), respectively. Furthermore,
results from the qualitative data found that the user gets
benefit from the mobile application system by helping them
to search reliability and trust the content and information
about tourism. Users were satisfied with the mobile
application system design and the functionality of the mobile
application system. Finally, overall the users have a high
level of satisfaction of this mobile application system and will
recommend this system to others.

Although, this research paper has accomplished its
objective, there are additional studies and empirical research
which may be taken in the future for the following issues:

1) The mobile application is develop as a prototype to test
the an integration of a big data framework and a mobile
application on an iOS platform can support smart
tourism, therefore the research should develop the full
scale of the smart tourism supply chain that should
include support for tourism business transactions such as
payments, hotel bookings and support online marketing.
Develop the mobile application on an Android platform
because the number of users using Android is
exponential growing and becoming important to the
tourism industry.

Expand the areas that system covers to other important
tourism cities of Thailand such as Bangkok, Phuket,
Chiang Mai, Pattaya and Hua-Hin etc.

Develop the mobile application to support many
languages such as Chinese, Japanese, Russian, German,
etc.

2)

3)

4)
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